FIGURE 1: Chest X-ray showing the knotted R subclavian inserted PA catheter pulled back so that the distal tip is in the SVC.
Pulmonary artery catheterization is commonly performed in the management of patients perioperatively and in the intensive care unit. The indications for and therapeutic information yielded by such catheterization have been debated. Complications such as catheter-related infection and pulmonary infarction are known to occur, as does knotting of the catheter. This paper reports a case in which a pulmonary artery (PA) catheter became knotted on insertion, and the subsequent method of removal.
CASE REPORT
The patient was a 75-year-old non-insulindependent diabetic male who had undergone laparoscopic cholecystecomy for acute cholecysitis. He presented to the Emergency Department three weeks later complaining of fever, and E. coli septicaemia was subsequently diagnosed. Despite fluid loading and appropriate antibiotics, hypotension to 80/40 mmHg and oliguria developed. A T-tube cholangiogram revealed two small filling defects consistent with retained stones.
In preparation for laparotomy, a right subclavian line was rewired and a 8.5 F PA introducing sheath placed. A 7.5 F, 5-lumen PA catheter (Arrow, Reading, PA, U.S.A.) was advanced five times up to a distance of 65 cm, but the catheter was not able to be advanced into the pulmonary outflow tract. A chest X-ray showed a knot in the PA catheter, although this was not recognized at the time. Laparotomy revealed a free stone posterior to the second part of the duodenum, and an abscess near the stump of the cystic duct.
Postoperatively hypotension persisted and nor-adrenaline was commenced. Later that day a dose o0.56 µg/kg/min was being delivered. An endoscopic retrograde choleo-pancreatogram (ERCP) was performed and the two stones suggested by the T-tube cholangiogram were retrieved. Further attempts to position the PA catheter were made. Subsequently, it was realized the PA catheter could not be withdrawn through the introducing sheath. The catheter was withdrawn so that its tip lay in the superior vena cava. A left internal jugular PA catheter was then successfully positioned. A chest X-ray ( Figure 1 ) confirmed a knot in the right subclavian inserted PA catheter and successful positioning of the left internal jugular PA catheter. Initial figures revealed a CVP of 22 mmHg, a PCWP of 17 mmHg, a cardiac index of 5.9 l/min/m 2 , and a systemic vascular resistance of 436 dyn.s.cm -5 .
The following day the patient was thrombocytopaenic with a platelet count of 116 x 10 9 /l, prothrombin time of 18 s and an activated partial thromboplastin time of 54 s. That day attempts were made to remove the knotted PA catheter. A percutaneous 5F sheath was introduced into the right femoral vein. A guidewire was passed into the SVC. By using a shaped catheter (Simmon's 1, Cook, Brisbane) to deflect the guidewire, the guidewire was passed through the loop of the knot in the PA catheter. A 5F angioplasty catheter with 10 mm diameter, 4 cm long balloon was then passed over the guidewire and positioned so that the knot was located at the mid-part of the balloon. The PA catheter was then withdrawn so that the knot abutted the PA sheath. Further traction on the PA catheter tightened the knot on the ballooned catheter ( Figure 2) . This enabled the PA catheter to be held in one position. While the PA catheter was held in this position the angioplasty balloon was inflated, resulting in opening of the size of the knot (Figure 3 .) The PA catheter was then able to be withdrawn slightly further. This resulted in the knot being progressively moved to the distal tip of the PA catheter. The procedure was repeated five times. Eventually the catheter was free of knot and the PA catheter was withdrawn (Figure 4 .)
The patient subsequently recovered and was discharged home.
DISCUSSION
Various techniques of removal of knotted catheters have been described since 1971. One approach has been to tighten the knot as much as possible so that it may be removed through the vein of insertion 1-3 . This may result in trauma to the vessel wall. Another approach uses a retrieval basket to snare the knotted catheter at the knot and remove the catheter in two pieces, the knot and distal catheter being removed in the basket 4-6 . This again risks vessel trauma, and possible free-floating catheter fragments. Others have used a deflector wire to hook the knot and unknot it 7 . This risks laceration of the knotted catheter. The technique we have described is free of these potential hazards, which are a significant theoretical risk, particularly in the patient with a coagulopathy.
To minimize the risk of catheter knotting, multiple attempts at flotation should be avoided and insertion sites such as the right internal jugular or left subclavian should be used 8 .
